reported in whom autosomal recessive inheritance was suggested (Frischknecht et al, 1960; Pefia et al, 1968) . AMC due to primary muscular dystrophy behaves as an autosomal recessive trait (Friedlander et al, 1968; Lebenthal et al, 1970) .
This communication describes sibs of one family affected by severe arthrogryposis multiplex congenita with underlying advanced neurogenic muscular atrophy, in which the mode of inheritance appears to be autosomal recessive.
Case Report B.L., a 12-day-old female, was hospitalized with severe postural anomalies of the limbs. She was the product of a normal pregnancy, except for the lack of fetal movements since the sixth month of pregnancy. At birth which was in breech presentation, the infant weighed 3000 g and was cyanotic. The cyanosis disappeared during the stay of 2 days in an incubator.
On admission she weighed 2950 g. Physical examination revealed a generalized moderate hypertrichosis, nonsymmetrical low set ears, a high arched palate, and a funnel chest. Both shoulders were dislocated, the right upper limb manifested flaccid paralysis with a slight ulnar deviation of the hand. The left elbow was flexed and the hand was fixed in dorsiflexion. The large joints of both legs were also fixed in flexion (Fig. 1) There is some resemblance between this family and that described by Bargeton et al (1961) . In the latter family the parents were healthy and first cousins and had three children. The two youngest children were affected with neurogenic type of AMC; one was stillborn and the youngest died immediately after birth. Consanguinity among parents, and severe neurogenic AMC in sibs with early death were the most important similarities observed in both families. Autosomal recessive inheritance is suggested in both families.
A further point of interest was the presence of funnel chest in the affected sibs only. This deformity, as an isolated malformation, is occasionally transmitted by an autosomal dominant gene (Lebenthal et al, 1970 Family History In this family, the parents are second cousins (Fig. 3) . The mother had 11 pregnancies and received penicillin for syphilis during the last two pregnancies. Of the 10 previous pregnancies one terminated in a miscarriage and three in stillbirths. Among six live births, four children were born affected with similar manifestations as the proposita (see Fig. 3 ). They were all affected by multiple joint flexions and funnel chests and died within 4 months of birth. According to the parents' description two of the stillbirths were similarly affected. Two daughters aged 16 and 14 years are healthy.
Discussion
In this family seven sibs were similarly affected by AMC; a muscle biopsy was performed only in the proposita. The severe muscle wasting being present at birth and histologically demonstrated, suggested that the disease process developed during fetal life. Moreover, the almost normal levels of serum aldolase and CPK indicated that no further destruction of muscle occurred after birth when the muscle mass was almost completely absent, as confirmed by the biopsy despite extreme alterations of the muscular components. The presence of groups of small muscle fibres supported the diagnosis of neurogenic muscular atrophy.
In most reports on familial neurogenic AMC the mode of inheritance was that of an autosomal dominant trait (Lebenthal et al, 1970) and the patients survived until late childhood (Kanof, Aronson, and Volk, 1956; Penia et al, 1968) . Myopathic AMC, with a shorter life span, has been described in sibs as transmitted by an autosomal recessive gene (Friedlander et al, 1968; Pefia et al, 1968; Lebenthal et al, 1970 ). Yet, most of the published cases of AMC are sporadic (Hooshmand et al, 1971 ).
Five of the affected sibs in the family described here died during early infancy and two were born dead. This short survival is contrary to that previously observed. The fact that sibs of both sexes were affected while both parents were healthy and consanguineously related suggests an autosomal recessive pattern of transmission. However, the fact that seven out of 10 sibs were affected does not seem to agree well with the expected ratio of autosomal recessive disease. Furthermore, the probability of obtaining such a family based on the recessive mode of inheritance is approximately 1/300. Such an occurrence is rare but plausible, considering the selective nature of the patient material referred for genetic counselling. Addi-A Case of Meningomyelocele in a Kindred with Multiple Cases of Spondylolisthesis and Spina Bifida Occulta* Summary. A child with meningomyelocele, and other spinal anomalies, was born to a woman with three sibs who had spondylolisthesis and whose father and two of his sibs had a history of back problems. The suggestion is made that these anomalies represent a pattern of autosomal dominant inheritance with variable expressivity.
In an epidemiological study of spina bifida cystica a proposita with a strong maternal family history of spondylolisthesis was identified. Although spina bifida occulta is commonly found associated with spondylolisthesis, this family is of interest because of the presence of a case of meningomyelocele (the proposita) in a family with a marked occurrence of spondylolisthesis and spina bifida occulta.
Case Reports
The Proposita (IV.1) was admitted to The Children's Orthopedic Hospital and Medical Center in 1972, at the age of 2 days, for evaluation and treatment of an epithelialized 2 x 4 cm cystic mass at T-4. The child was the product of a normal pregnancy and delivery to a 19-year-old, para 0, white female. Radiology and myelography showed: (1) hemivertebrae of T-10 and also T-3 through T-6 or T-7; (2) deformed ribs; and (3) diastematomyelia at L-1. The cystic mass was found at surgery to be a T-4 meningomyelocele. When the mother was later contacted as part of an epidemiological study of spina bifida cystica she informed us that three of her older sibs had been treated at University Hospital for a 'back defect'. These charts were reviewed and an additional sib found who had been evaluated for low back pain at the University Hospital. There was no family history of spina bifida cystica, anencephalus, or hydrocephalus. K.T. (III.1) was seen in 1969 at University Hospital at age 22. She had had an onset of inconstant low back pain 2 years previously which had recurred. Radiological examination showed a bilateral defect in the pars interarticularis of L-5 with grade II spondylolisthesis at L5-S1. In addition spina bifida occulta of L-5 was demonstrated. She was treated by L-5 laminectomy and L5-S1 discectomy.
R.L.S. (1.2) was seen at University Hospital in 1968 at age 20 with a history of low back pain for many years. Upon x-ray examination the patient was found to have spondylolysis with anterior displacement of L-5 under L-4 (reverse spondylolisthesis), bilateral defects of the pars interarticularis, and slight spina bifida occulta of L-5. Treatment consisted of L-5 hemilaminectomy (rt) and L5-S1 and L4-5 discectomy.
J.L.S. (HII.3) was seen at University Hospital, also in 1968, at age 19 years, with a history of recurrent low back pain during the preceding 5 to 6 years. A myelogram revealed multiple anomalies of the L5-S1 area including bilateral defects in the pars interarticularis of L-5, grade I spondylolisthesis of L5-S1, and spina bifida occulta of S-1. The patient was treated by L-5 laminectomy with L5-S1 discectomy. Family History. From the histories of patients K.T., R.L.S., J.L.S., and D.S. it was learned that there was a history of back problems in generation II of this family. Their father (II.6) had had back trouble since age 17. Two of his sibs (II.3 and II.4) also had histories of back problems. Thus, it appears that there is a
